BUMPER ARRANGEMENT 
Field of the Invention 

The present invention relates generally to a bumper 
arrangement for an over- the -highway truck or tractor 
vehicle. In particular, the present invention relates to a 
bumper arrangement wherein a bumper member connected to the 
vehicle is selectively movable to allow easier access for 
maintenance and/or repair. 

Background of the Invention 

Existing bumper assemblies for over the highway trucks 
or tractors include an elongated center member and a pair of 
end members or end caps. Typically, the end members are 
fixedly fastened to the center member. 

Many trucks and tractors include a cab positioned 
rearward of an engine and a hood positioned over the engine. 
The hood can be rotated about a pivot axis to access the 
engine for service and/or repair. The end bumper members of 
typical trucks and tractors are not movable without removing 
the fasteners that fix the end bumper members to the center 
bumper member or fix the end bumper to the vehicle frame. 

A divided bumper arrangement has been proposed that 
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includes two spaced apart outer sections. Each outer 
section is rotatably connected to the vehicle. When the 
vehicle is on a level surface, each outer section can be 
rotated an axis that is substantially vertical. 

Bumper arrangements have been developed for cab over 
engine type trucks where a first bumper arrangement is 
attached to a pivotable nose hood. A second bumper 
arrangement positioned behind the first bumper arrangement 
is maintained in a fixed position and is unconnected with 
the first bumper arrangement. The first bumper arrangement 
pivots with the nose hood when the nose hood is pivoted to 
an open position, while the second bumper arrangement 
remains in its fixed position. 

There is a need for a bumper arrangement wherein a 
bumper member connected to the vehicle is movable to allow 
easier access for maintenance and/or repair. 

Summary of the Invention 

The present invention relates to a moveable bumper 
arrangement. The moveable bumper arrangement includes an 
elongated bumper member, an end bumper member, and a 
mechanism coupled to the end bumper member. The mechanism 
allows substantially translational movement of the end 



bumper member with respect to the elongated bumper member 
from a first position where the end bumper member is 
positioned at an end of the elongated bumper member to a 
second position where the end bumper member is spaced apart 
from the elongated bumper member. 

In one embodiment, the mechanism allows the end bumper 
member to be rotated with respect to the elongated bumper 
member when the end bumper member is spaced apart from the 
elongated bumper member. The elongated bumper member and 
the end bumper member may be connected by a detachable 
connection in the first position and movement to the second 
position detaches the detachable connection, allowing the 
end bumper member to rotate with respect to the elongated 
bumper member. In one embodiment, the end bumper member is 
both rotatable and linearly movable with respect to the 
elongated bumper member once the end bumper member is 
detached from the elongated bumper member. 

In one embodiment, the detachable connection includes 
latching projections extending from the end bumper member 
and latching recesses in the elongated bumper member that 
accept the latching projections. The end bumper member is 
latched to the elongated bumper member when the latching 
projections are latched to the latching recesses. 



The moveable bumper arrangement is suitable for use on 
a motor vehicle, such as an over the highway truck. When 
used on a vehicle, a mechanism is attached to a vehicle 
component, such as a vehicle frame or a component supported 
by the vehicle frame. A bumper member, such as an end 
bumper member, is connected to the vehicle component by the 
mechanism. The mechanism allows substantially translational 
movement of the bumper member with respect to the vehicle 
component along a portion of a path of travel allowed by the 
mechanism. In one embodiment, the vehicle includes a hood 
that is separately movable from the bumper member. In one 
embodiment, an axis of rotation of the bumper member is 
substantially parallel to an axis of a vehicle wheel. 

In one embodiment, the mechanism includes a first 
mechanism member that cooperates with a second mechanism 
member such that the first mechanism member is rotatable and 
linearly movable with respect to the seco-d mechanism 
member. The first and second mechanism members may include 
cooperating arcuate surfaces. 

In one embodiment, a pin extends from the first 
mechanism member and a slot is defined in the second 
mechanism member. In this embodiment, movement of the pin 
in the slot defines the path of travel of the bumper member. 



For example, the slot may be formed to allow the end bumper 
member to first be pulled away from the center bumper member 
and then be rotated relative to the center bumper member. 

In one embodiment, a clamp arrangement is included for 
clamping the bumper member in the normal position. The 
clamp arrangement prevents relative movement of the first 
and second mechanism members. A handle may be included to 
release the clamp arrangement to allow movement of the 
mechanism. 

When the moveable bumper arrangement is used, the first 
bumper member is pulled away from the second bumper member. 
The first bumper member is then rotated with respect to the 
second bumper member. When a detachable connection is 
included, the pulling of the first bumper member away from 
the second bumper member detaches the first bumper member 
from the second bumper member. In one embodiment, once the 
first and second bumper members are separated, the first 
bumper member can be rotated and/or translated with respect 
to the second bumper member. 

Additional features of the invention will become 
apparent and a fuller understanding will be obtained by 
reading the following detailed description in connection 
with the accompanying drawings. 



Brief Description of the Drawings 

Figure 1 is a side elevational view of an over the 
highway tractor having a bumper arrangement embodying one 
embodiment of the present invention; 
5 Figure 1A is a partial view as indicated by section 1A 

in Figure 1 ; 

Figure 2 is the over the highway tractor shown in 
Figure 1 with a hood in an open position and a bumper member 
in a position that allows easier access for maintenance 
10 and/or repair; 

Figure 2A is a partial view as indicated by section 2A 
in Figure 2 ; 

Figure 3 is a partial perspective view of one 
embodiment of the bumper arrangement of the present 
15 invention; 

Figure 4 is an enlarged partial perspective view 
showing a portion of the view of Figure 3; 

Figure 5 is an exploded perspective view of components 
shown in Figure 4 ; 
20 Figure 6 is a partial perspective view of a detachable 

connection of a first bumper section to a second bumper 
section; 

Figure 7 is a sectional view taken along the plane 
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indicated by lines 7-7 of Figure 6; 

Figure 8 is a sectional view taken along the plane 
indicated by lines 8-8 of Figure 6; 

Figure 9 is a partial perspective view of a bumper 
arrangement of a second embodiment of the present invention; 

Figure 10 is a view taken along the plane indicated by 
lines 10-10 of Figure 9; 

Figure 11 is a view taken along the plane indicted by 
lines 11-11 of Figure 10; 

Figure 12 is a view similar to the view of Figure 10 
showing detachment of an end bumper member from a center 
bumper member; 

Figure 13 is a view similar to the view of Figure 12 
showing separation of an end bumper member from a center 
bumper member; 

Figure 14 is a view taken along the plane indicated by 
lines 14-14 in Figure 13; and 

Figure 15 is a view similar to the view of Figure 14 
showing rotation of an end bumper member with respect to a 
center bumper member. 

Detailed Description of the Invention 

Referring to Figures 1,3 and 9, the present disclosure 



is directed to a moveable bumper arrangement 10. Referring 
to Figures 3 and 9, the moveable bumper arrangement 10 
includes an elongated center bumper member 22, a moveable 
end bumper member 20, and a mechanism 18 coupled to the end 
bumper member 20. The mechanism 18 allows substantially 
translational movement of the end bumper member 2 0 with 
respect to the elongated bumper member 22. This allows the 
end bumper member to be pulled from a first position, 
illustrated by Figures 3 and 9, where the end bumper member 
is positioned at an end 23 of the elongated center bumper 
member 22 to a second position, illustrated by Figures 12 
and 13, where the end bumper member 20 is spaced apart from 
the elongated bumper member 22. 

Referring to Figures 2 and 15, the illustrated 
mechanisms 18 allows the end bumper member 20 to be rotated 
with respect to the elongated bumper member 22 once the end 
bumper member 2 0 is pulled apart from the elongated bumper 
member 22 . 

Referring to Figure 1, the moveable bumper arrangement 
10 is suitable for use on a motor vehicle. The illustrated 
vehicle is a tractor 12 having a cab 14 and a hood 16. The 
illustrated hood 16 is pivotally connected to the cab, 
allowing the hood to rotate about an axis A between closed 
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(Figure 1) and open (Figure 2) positions. In the illustrated 
embodiment, the hood 16 is separately movable from the end 
bumper member 22. Referring to Figures 3 and 9, the 
mechanism 18 is supported by a vehicle frame 24. For 
example, the mechanism 18 could be connected to the center 
bumper member. The end bumper members 2 0 are connected to 
the vehicle 12 by the mechanism 18 such that the end bumper 
members 20 are selectively movable with respect to the 
center bumper member 22 along a path of travel P allowed by 
the mechanism 18 . 

Referring to Figure 3 and 9, the end bumper members 2 0 
cap the ends 23 of elongated center bumper member 2 0 when in 
the normal position. The center bumper member 22 is fixedly 
connected to the vehicle 12. In the illustrated 
embodiments, the center bumper member 22 is mounted to a 
frame member 24 by an inner bracket 2 6 and the end bumper 
members 2 0 are supported by an outer bracket 30. In the 
exemplary embodiment, the end bumper members 20 are 
connected to the center bumper member by a detachable 
connection 32. In the illustrated embodiments, the 
connection 18 allows the end bumper members to be detached 
from the center bumper member 22 by allowing substantially 
translational movement of the end bumper member when the end 



bumper member is pulled apart from the center bumper member 
22. Once detached from the center bumper member, the end 
bumper members are moveable to positions that facilitate 
repair or maintenance of the vehicle. 

In the embodiments illustrated by Figures 3 and 9, the 
inner and outer brackets 26, 3 0 are connected to the frame 
member 24 by a chassis bracket 34. The center and end bumper 
members are mounted at a front end 36 of the vehicle 12. 
One center bumper member and two end bumper members are 
included. In the Figures, only one end bumper member 2 0 and 
one end 23 of the center bumper member are shown. In one 
embodiment, a second moveable end bumper member 2 0 is 
included at the second end of the center bumper member. In 
this embodiment , the second end bumper member and the second 
end of the center bumper member are substantially mirror 
images of illustrated end bumper member and the illustrated 
end of the center bumper member. In another embodiment, 
only one moveable end bumper member 20 is included. In this 
embodiment, the moveable end bumper member 20 may be 
disposed at either end of the center bumper member. A non- 
moveable end bumper member (not shown) is disposed at the 
opposite end of the center bumper member in this embodiment. 
In the illustrated embodiments, the end bumper members and 
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the center bumper member are constructed from plastic. One 
or more of the bumper members may be made from a metal, such 
as steel or aluminum, or may be made from carbon fiber or 
any other suitable material . 

Referring to Figured 3 and 9, the illustrated end 
bumper member 2 0 includes a front portion 4 0 and a side 
portion 42. In the illustrated embodiments, the front 
portion 40 is aligned with or is somewhat in front of the 
vehicle. The front portion 40 could be recessed with 
respect to the front of the vehicle. In the illustrated 
embodiment, the side portion 42 is aligned with or somewhat 
outward of the vehicle. The side portion 42 could be inward 
of the vehicle. An end 44 of the end bumper section is 
normally located in front of a front tire 46 (Figure 1) . 
The front and side portions 40, 42 are connected by a curved 
portion 48. 

The center bumper member 22 extends between the two end 
bumper members 20. Referring to Figures 6-8, each end of 
the center bumper section is connected to an end bumper 
member 2 0 by a detachable connection 32 in the exemplary 
embodiment . 

Figure 3 shows how the chassis bracket is coupled to 
the frame 24 in the exemplary embodiments. A frame bracket 
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50 is connected to the frame 24 by welding, fasteners or by 
other means generally known in the art. The frame bracket 
is made from steel in the exemplary embodiment. In the 
illustrated embodiment, the frame bracket extends below the 
frame to position the bumper sections below the frame 24. 
It should be readily apparent to those skilled in the art 
that the bumper assembly could also be aligned with the 
frame or could be positioned above the frame. The frame 
bracket 50 includes a panel 52 that is generally parallel to 
a side surface 54 of the illustrated frame member 24. A 
lower flange 58 extends from the panel 52 toward the end 
bumper member. 

Referring to Figure 3, the chassis bracket 34 is 
connected to the frame bracket 50 in the illustrated 
embodiments. The illustrated chassis bracket 34 includes a 
mounting portion 60, a lower leg 62, an upper leg 64 and a 
flange 66. The mounting portion 60 is a generally flat 
plate that facilitates attachment of the inner bracket 26. 
The mounting portion 60 includes holes (not shown) for 
attachment of the inner bracket with fasteners 68. The 
lower leg 62 extends from the mounting portion 60 to the 
lower flange of the frame bracket 50. The lower leg 62 is 
connected to the lower flange 58. The upper leg 64 extends 
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from the mounting portion 60 to the frame bracket 50. In 
the illustrated embodiment, the upper leg extends upward 
from the mounting portion 60 to the frame bracket. The 
flange 66 abuts and is connected to the panel 52 to connect 
the upper leg 64 to frame bracket 50. 

Figures 3 and 4 and illustrate a first embodiment of 
the bumper arrangement 10 that includes a moveable bumper 
member 2 0 that can be moved with respect to the vehicle so 
that a vehicle component 61 can be serviced more easily. 
Examples of components that may be serviced more easily when 
the end bumper member is moved include engine components, 
brake components, suspension components, wheel components, 
etc. In the embodiment illustrated by Figures 1A, 2A, and 
3-5, the inner bracket 26 includes a first flange 84 and a 
second flange 86. The first flange 84 abuts the mounting 
portion 60 of the chassis bracket 34. The first flange 
includes holes or slots 61 that are aligned with the holes 
in the chassis bracket. The second flange 86 or mounting 
flange extends from the first flange 84 toward the frame 
member 24 in the illustrated embodiment. The second flange 
includes mounting holes (not shown) or slots. Studs 92 
(Figure 6) that are included in the center bumper section 
and extend through the holes and secure the center bumper 
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section to the inner bracket. It should be readily apparent 
to those skilled in the art that any type of fastener could 
be used to secure the center bumper section to the inner 
bracket . 

Referring to Figure 5, the outer bracket 30 in the 
first illustrated embodiment is a substantially "U" shaped 
bracket that includes a first flange 94 and a second flange 

95 that extend from a mounting plate 96. The mounting plate 

96 includes mounting holes or slots 100. In the exemplary 
embodiment, studs 102 that are included in the end bumper 
section and extend through the holes 100 are used to secure 
the end bumper section to the outer bracket. It should be 
readily apparent to those skilled in the art that any type 
of fastener could be used to secure the end bumper section 
to the outer bracket. 

Figures 1A, 2A and 3-5 illustrate a mechanism 18 of the 
first embodiment that can be used in accordance with the 
present invention. The mechanism 18 illustrated by Figures 
1A, 2A, and 3-5 connects the outer bracket 30 to the inner 
bracket 26 such that the outer bracket is selectively 
movable with respect to the inner bracket. The illustrated 
mechanism allows the outer bracket 30, and thus the moveable 
end bumper member 2 0 to be pulled to detach and space apart 
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the end bumper 2 0 member from the center bumper member 22 
and then be rotated relative to the rest of the vehicle. 
Referring to Figures 1, 3 and 4, the end bumper member 2 0 is 
rotatable about an axis A2 (Figures 3 and 4) that is 
generally parallel to a vehicle wheel axis Aw (Figurel) . 

In the embodiment illustrated by Figures 1A, 2A, and 3- 
5, the mechanism 18 includes a first member 110 or locking 
bracket connected to the outer bracket 3 0 and a second 
member 112 or tube connected to the inner bracket. The 
locking bracket 110 cooperates with the tube 112 such that 
locking bracket 110 is rotatable and linearly movable along 
the axis of the tube 112. The mechanism 18 illustrated in 
the embodiment of Figures 1A, 2A, and 3-5 also includes a 
clamp member 113 for fixing and releasing the mechanism 18. 

Referring to Figure 5, the illustrated tube 112 is a 
cylindrical tube having a round cross-section. The tube 112 
extends generally orthogonally from the inner mounting 
bracket 26. In the exemplary embodiment, the tube 112 is 
fixed to the inner mounting bracket 2 6 by welding. A guide 
slot 114 is defined in the tube. The illustrated guide slot 
includes a first portion 116 that extends along the length 
of the tube such that the first portion is substantially 
parallel to the axis A2 of the tube and a second portion 118 
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that extends around the circumference of the tube such that 
the second portion is substantially perpendicular to the 
axis A2 . The guide slot could alternatively be shaped to 
form a different path to define the desired motion of the 
end bumper member 20. 

In the embodiment illustrated in Figure 5, the outer 
mounting bracket 3 0 is formed to accept the tube 112, the 
locking bracket 110, and the clamp member 113. The first and 
second flanges 94, 95 of the outer bracket support the tube 
112 and the clamp member 113. The flanges 94, 95 include 
holes 12 0 used to support the clamp member. The flanges 94, 

95 also include arcuate cutouts 122. The arcuate cutouts 
122 are sized to accept the tube 112. In the embodiment 
illustrated by Figures 1A, 2A, and 3-5, the diameter of the 
cutouts 122 is slightly larger than the diameter of the tube 
112 allowing the tube to slide in the cutouts when not 
clamped down. A slot 124 is defined in the mounting plate 

96 for connecting the locking bracket 110 to the outer 
mounting bracket 30. 

The locking bracket 110 includes a first and second 
flanges 126, 128 connected by a curved or bent portion 130. 
The first flange 126 fits in the slot 124 to movably connect 
the locking bracket 110 to the outer bracket. The curved or 
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bent portion 130 is disposed around the tube 112. An 
arcuate interior surface 132 acts as a clamping surface that 
engages the tube 112. The surface 132 has approximately the 
same diameter or is slightly larger than the tube 112. When 
the first flange 126 is in the slot 124 and the arcuate 
surface 132 is around the tube 112, the second flange 128 is 
spaced away from the mounting flange 96 unless pressure is 
applied to the second flange 128. When pressure is applied 
to the second flange 128, the surface 132 engages the tube 
112 and presses the portions of the tube in the cutouts 122 
against the flanges 94, 95 to clamp the tube 112 to the 
outer bracket 30. As a result, the position of the outer 
bracket 30 is fixed with respect to the inner bracket 26 
when pressure is applied to the second flange 128. 

A pin 134 is disposed in the curved or bent portion 
130. The illustrated pin 134 extends radially inward of the 
arcuate surface 132. The pin 132 extends into the guide 
slot 114 of the tube 112. Movement of the locking bracket 
110, and thus the outer bracket 30, is defined by the 
movement of the pin 134 in the slot 114. In the embodiment 
illustrated in Figures 1A, 2A, and 3-5, the pin and slot 
allow the outer bracket to be pulled linearly outward with 
respect to the end bumper member as the pin travels in the 
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first portion 116 of the slot 114 and to be rotated with 
respect to the end bumper member as the pin travels in the 
second portion 118 of the slot. Translational movement of 
the end bumper member 22 as the pin travels in the first 
portion 116 of the slot and separates the end bumper member 
2 0 from the center bumper member. The end bumper member 22 
is rotated as the pin 118 travels in the second portion 118 
of the slot. 

The clamp member 113 is movable between a clamped 
position (Figure 1A solid lines) that clamps the mechanism 
18, and thus the end bumper member 20, in a fixed position 
and a released position (Figure 1A phantom lines and Figure 
2A) that releases the mechanism 18 to allow movement of the 
end bumper member with respect to the center bumper member. 
The clamp member illustrated in Figures 1A, 2A, and 3-5 
includes a cam member 140 and a handle 142. The cam member 
140 includes a rectangular member 144 and a pin or pins 146 
connected to the rectangular member 144. The pin(s) 146 
extend from the rectangular member 144 into the holes 12 0 in 
the flanges 95, 96 of the outer bracket 30 to rotatably 
connect the clamp member 113 to the outer bracket 30. The 
center of the pin(s) 146 is offset from the center of the 
rectangular member 144 such that the pin(s) 146 are closer 
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to the surface 148 than the pin(s) are to the surface 150 
(see Figures 1A and 2A) . 

The handle 142 includes a pair of spaced apart lever 
arms 152 and a gripping member 154. The spaced apart arms 
are connected to the clamp member 113 and the gripping 
member 154. Movement of the gripping member 154 causes the 
clamp member 113 to rotate about the axis of the pin(s) 146 
between the released position and the clamped position. 

Referring to Figure 2A, in the released position the 
gripping member is elevated and the surface 14 8 of the clamp 
member 113 is in engagement with the second flange 128 of 
the locking bracket 110. Since the distance between the 
pin(s) 146 and the surface 148 is relatively small, 
substantial pressure is not applied to the second flange 128 
by the clamp member. As a result, the clamp member 113, the 
outer bracket 30, the locking member 110, and the end bumper 
member 2 0 are movable along the path of travel P defined by 
the pin and slot in the released position. 

In the embodiments illustrated by Figures 1A, 2A, and 
3-5, the mechanism defines the path of travel to include two 
end positions. The first end position or normal 
position (illustrated by Figures 1, 3,4, and 6) corresponds 
to the normal operating position of the bumper member during 
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driving, in which the end bumper member is positioned at the 
end of the center bumper member. At the second end 
position, the end bumper member is separated from the center 
bumper member and has been rotated with respect to the 
center bumper member. At the second end position, components 
normally shielded by the bumper are accessible. In the 
example illustrated by Figures 2 and 2A, the end bumper 
member 20 is in an upright position, in which the bumper 
member extends in an inclined position in relation to a 
horizontal plane (shown as vertical) at the second end 
position. 

Referring to Figure 1A, in the clamped position the 
lever arms 152 are positioned adjacent to the locking member 
110. The surface 150 of the clamp member 113 is in 
engagement with the second flange 12 8 of the locking bracket 
110. Since the distance between the pin(s) 146 and the 
surface 150 is relatively large, substantial pressure is 
applied to the second flange 12 8 by the clamp member. As a 
result, the locking bracket 110 is fixed to the tube 112, 
thereby inhibiting movement of the outer bracket 3 0 and the 
bumper member 20. Force must be applied to the handle to 
move the clamp member 113 from the clamped position to the 
released position. The distance between the pin(s) and a 
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corner 160 is greater than the distance between the pin(s) 
and the surface 150. As a result; additional force is 
required to rotate the corner 160 past the flange 128 to 
bring the surface 148 into engagement with the flange 128. 
In addition, the frictional force between the surface 150 
and the flange 12 8 inhibit movement of the handle from the 
clamped position to the released position without action by 
a user. 

Figures 9-15 illustrate a moveable bumper arrangement 
10 of a second embodiment. In the bumper arrangement 
illustrated by Figures 9-15 substantially translational 
movement of the bumper member 2 0 is permitted as indicated 
by arrow P x (Figure 13) , allowing the end bumper 20 member 
to be separated from the center bumper member 22. Once the 
end bumper member 2 0 is separated from the center bumper 
member 22, both translational movement as indicated by arrow 
Pi (Figure 13) and rotational movement as indicated by arrow 
P2 (Fig. 15) are permitted. Referring to Figures 1, 9 and 
15 the end bumper member is rotatable about an axis Am 
(Figures 9 and 15) that is generally parallel to a vehicle 
wheel axis Aw (Figure 1) . 

In the embodiment illustrated by Figures 9-15, the 
inner bracket 26' includes a main flange 284, and a bumper 
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attachment flange 286 extending from the main flange. The 
main flange 284 abuts the mounting portion 60 of the chassis 
bracket 34. The main flange is secured to the chassis 
bracket by fasteners (not shown) that extend through aligned 
holes or slots in the main flange and the chassis bracket in 
the exemplary embodiment. In the illustrated embodiment, a 
guide pin 305 is connected to the chassis bracket 34. The 
guide pin 3 05 extends through an opening in the main flange 
284 of the inner bracket. It should be readily apparent 
that the guide pin could be connected directly to the inner 
bracket. The bumper attachment flange 286 extends from the 
main flange 2 84 toward the frame member 24 in the 
illustrated embodiment. The attachment flange includes 
mounting holes or slots (not shown) . Studs 92 (Figure 6) 
included in the center bumper section extend through the 
attachment flange 286 to secure the center bumper section to 
the inner bracket . 

Referring to Figures 9 and 10, the outer bracket 30' in 
the second illustrated embodiment is a substantially W L" 
shaped bracket that includes a first flange 2 94 and a 
mounting flange 296. The first flange 294 includes a 
connecting rod clearance hole 2 95 that a connecting rod 
extends through and a guide pin hole 2 97 that accepts the 
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guide pin 305. Cooperation of the guide pin 305 and the 
guide pin hole 297 ensure that the outer bracket 30' is 
correctly oriented with respect to the inner bracket 26' in 
a normal position (see Figure 14) . The mounting flange 296 
includes mounting holes or slots 400. In the exemplary 
embodiment, studs 102 are included in the end bumper section 
and extend through the slots 400 to secure the end bumper 
section to the outer bracket. 

Figures 9-15 illustrate a mechanism 18' of the second 
embodiment that can be used in accordance with the present 
invention. The mechanism 18 1 illustrated by Figures 9-15 
connects outer bracket 30' to the inner bracket 26 such that 
the outer bracket is selectively movable with respect to the 
inner bracket. The illustrated mechanism allows the 
moveable bumper member 2 0 to be detached from the fixed 
bumper member 22, and to be pulled outward and rotated 
relative to the rest of the vehicle to provide better access 
to components of the vehicle. In the embodiment illustrated 
by Figures 9-15, the mechanism 18 ' includes a pair of path 
defining plates 410 connected to the outer bracket 30', a 
biasing member 412 connected to the inner bracket 26', and a 
linkage 310 that couples the path defining plates and the 
biasing member. The linkage 310 cooperates with the path 
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defining plates 410 and the biasing member 412 such that 
outer bracket 30' can move linearly and rotate with respect 
to the inner bracket 2 6'. 

Referring to Figure 9, the pair of path defining plates 
410 are connected to the outer bracket 30' in a fixed spaced 
apart relationship. It should be readily apparent that the 
path defining plates and the outer bracket 30* could be 
formed as a single piece. Each plate includes a track 
defining cutout 316. The track defining cutouts 316 in the 
pair of path defining plates 410 are aligned. 

Referring to Figure 11, the biasing member 412 includes 
a linkage connecting wall 318, and a pair of chassis bracket 
abutting walls 320 spaced apart from the linkage connecting 
wall 318 by a pair of walls 322. The chassis bracket 
abutting walls 320 are connected to the chassis bracket 34 
in a conventional manner. The linkage connecting wall 318 
includes an opening for connection of the linkage 310. The 
spaced relationship of the linkage connecting wall 318 with 
respect to the chassis bracket allows the linkage connecting 
wall to flex inward as force is applied by the linkage 310. 

The linkage 310 includes a track following member 330, 
and a connecting rod 332. Referring to Figure 11, the track 
following member 33 0 includes a pair of spaced apart pin 
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holding structures 334. A pair of track cutout following 
pins 342 extend through the track defining cutouts 316 and 
are secured in the pin holding structures 334 to couple the 
track following member 330 to the path defining plates 410. 
The pin connection of the following member 330 to the path 
defining plates allows the pins 342 to move along the path 
defined by the cutouts 316 and allows the track following 
member 330 to rotate about the axis defined by the pins 342. 
Referring to Figure 11, a channel 338 is defined between the 
pin holding structures. A bore extends through the 
following member 330 into communication with the channel. 
The bore accepts a connecting rod pin 344 that extends 
across the channel 338. A handle channel 346 is disposed in 
the track following member 330. A bore extends through the 
following member 33 0 into communication with the channel 
346. The bore accepts a handle pin 348 that extends across 
the channel 34 6. 

The illustrated connecting rod 332 is an elongated 
member that includes a threaded end portion 350 and a pin 
connection end portion 352. The threaded end portion 350 is 
rotatably coupled to the linkage connecting wall 318 of the 
biasing member. In the embodiment illustrated by Figures 9- 
15, a pair of nuts 354 secure the threaded end portion 350 
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to the linkage connecting wall 318 such that the connecting 
rod 3 32 and the nuts 3 54 are rotatable with respect to the 
biasing member. The pin connection end portion 352 extends 
into the channel 338 and is connected to the following 
member by the connecting rod pin 344. The pin connection 
end portion 352 is rotatable with respect to the following 
member about the axis defined by connecting rod pin 344. 
The connecting rod 332 extends from the following member 
330, through an opening in the outer bracket 30' , through an 
opening in the inner bracket 26', through an opening in the 
chassis bracket, between the abutting walls 32 0, to the 
linkage connecting wall 318. 

In the embodiment illustrated by Figures 9-15, a handle 
358 is included for moving the following member 330, the 
pair of path defining plates 410, the outer bracket 30", and 
the end bumper member. The handle is an elongated member 
that generally conforms to an inner surface of the end 
bumper member. In the exemplary embodiment, a latch 3 70 is 
included in or attached to the end bumper member for 
supporting and/or securing the handle in a resting or normal 
position (see Figure 9) . One end of the handle includes a 
bore that is disposed in the handle channel 346 of the 
track following member 33 0. The handle pin 34 8 extends 
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through the handle bore to couple the handle 3 58 to the 
track following member. The handle is rotatable with 
respect to the track following member about an axis defined 
by the handle pin 348. 

The mechanisms 18 illustrated by the Figures are only 
two of many arrangements that could be used to connect an 
end bumper member to a vehicle such that the bumper member 
is movable to allow easier access for maintenance and/or 
repair of vehicle components. For example, any mechanism 
that selectively allows the end bumper member to be moved 
with respect to center bumper member 22 along a path of 
travel defined by the mechanism while the bumper member is 
still attached to the vehicle could be used without 
departing from the spirit or scope of the present invention. 

Figures 6-8 illustrate a detachable connection 32 of 
the exemplary embodiment. The illustrated detachable 
connection comprises a plurality of latching projections 
244 and a plurality of corresponding latching recesses 246. 
In the illustrated embodiment, the latching projections 244 
extend from the end bumper member 2 0 and the latching 
recesses 246 are formed in the center bumper member. In 
alternate embodiments, the latching projections 244 may 
extend from the center bumper member and the latching 
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recesses 24 6 may be formed in the end bumper member or the 
some of the latching projections 244 may extend from each of 
the end bumper member and the center bumper member and 
corresponding latching recesses are formed in the center and 
end bumper sections. 

Each latching recess accepts a latching projection. 
The end bumper member 20 is latched to the center bumper 
member when the latching projections are latched in the 
latching recesses. 

The latching projections and latching recesses align 
the end bumper member with respect to the center bumper 
member in all three directions. The spacing between the 
center bumper section and the end bumper section, the 
alignment of the fronts of the bumper sections, and the 
alignment of the tops and bottoms of the bumper sections are 
maintained by the latching projections and latching 
recesses . 

In the illustrated embodiment, the center bumper member 
includes two pairs of guiding projections 248. The end 
bumper member includes two guiding fingers 249. These 
guiding fingers 24 9 do not include a latching mechanism in 
the illustrated embodiment. One guiding projection is 
located adjacent to each side of each guiding finger 249. 
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The guiding projections 248 and guiding fingers 249 guide 
the latching projections 244 into the latching recesses 246 
during assembly of the end bumper members to the center 
bumper member. 

Figure 8 is a sectional view showing a latching 
projection 244 latched in a latching recess 246. The 
latching projection includes an elongated portion 250 and a 
projection or tongue 252. The tongue 252 includes an 
inclined surface 253 that extends away from the elongated 
portion 2 50 and toward an end 255 of the latching 
projection, forming an obtuse angle between the surface 253 
and the elongated portion 250. The illustrated latching 
recess 246 is a concavity having an inclined wall 256. An 
obtuse angle is formed between the inclined wall 256 and an 
inner surface 258 of the recess 246. Further details of a 
detachable connection that can be used in accordance with 
the present invention are disclosed in U.S. Patent 
Application Serial No. 10/219,404, entitled "Bumper 
Assembly," filed on August 15, 2002, which is incorporated 
herein by reference. 

The bumper arrangement 10 allows easier access to 
vehicle components needing service and repair. The user may 
also rotate the hood 16 about its axis A to an open position 

29 



(shown in Figure 2) to further facilitate access to 
components needing service and repair. In the embodiment 
illustrated by Figures 1A, 2A, and 3-5, the user pulls upon 
the gripping member 154 as indicated by arrow 200 to rotate 
the clamp member 113 to the released position. Next, the 
end bumper member 2 0 is pulled apart from the center bumper 
member as indicated by arrow 202 releasing the latching 
projections 244 from the latching recesses 246, thereby 
disconnecting the end bumper member 2 0 from the center 
bumper member 22. The end bumper member is moved further 
outward and then rotated (as indicated by arrow 204) along 
the path of travel defined by the mechanism 18 to place the 
end bumper member in a position that allows easier access to 
vehicle components . 

To replace the end' bumper member in its normal use 
position, end bumper member is rotated and then pushed 
inward along the path of travel defined by the mechanism 
18. The end bumper member 20 is pushed further inward to 
latch the latching projections 244 to the latching 
recesses 246, to reconnect the end bumper member 2 0 to the 
center bumper member 22. Finally, the user pushes down on 
the gripping member 154 to rotate the clamp member 113 to 
the clamped position to clamp the end bumper member in its 
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normal use position. 

In the embodiment illustrated by Figures 9-15, the 
mechanism allows movement along a path of travel between a 
normal or resting position (Figures 9, 11 and 14) and one 
or more positions that allow easier acess to vehicle 
components (Figures 13 and 15) . The normal position 
corresponds to the normal position of the bumper member 
during driving, where the end bumper member is aligned 
with and positioned at the end of the center bumper 
member. The mechanism 18' allows the end bumper member to 
be pulled apart from the center bumper member and to be 
rotated to a variety of positions where vehicle components 
normally shielded by the bumper are more accessible. In 
the example illustrated by Figure 15, the bumper member 20 
is in a position in which the bumper member extends in an 
inclined position in relation to a vertical plane. 

Referring to Figure 9, in the normal position the 
latch 3 70 holds the handle 3 58 against the bumper member. 
In the normal position, the connecting rod pin 344 is 
positioned by the track following member 330 to apply a 
tensile force to the connecting rod. The connecting rod 
332 pulls against the linkage connecting wall 318 of the 
biasing member 412, causing the biasing member to deflect 
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slightly. The deflection of the biasing member 412 clamps 
the outer bracket 30' securely against inner bracket 26' 
in the normal position. Referring to Figures 9, 10 and 
14, cooperation of the guide pin 305 and the guide pin 
hole 297 ensure that the outer bracket 30' is correctly 
oriented with respect to the inner bracket 26' in the 
normal position. 

Referring to Figure 12, movement of the end bumper 
member from the normal position is initiated by 
disengaging the handle from the latch 370 and rotating the 
handle 358 as indicated by arrow 500. Rotation of the 
handle 358 causes rotation of the following member 330 
about the track following pins 342 and movement of the 
track following pins along the path defined by cutouts 316 
as indicated by arrow 502. As the following member 330 
rotates, the distance between the connecting rod pin 344 
and the outer bracket flange 294 decreases. As a result, 
the deflection of the biasing member 412 is relieved and 
the outer bracket 30' if forced away from the inner 
bracket 26' by the connecting rod. As rotation of the 
handle 358 continues, the connection 32 begins to detach 
and the end bumper member begins to separate from the 
center bumper member as indicated by arrow 506. Further 
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rotation of the handle moves the following pins 342 into a 
corner 510 of the path defining cutouts 316. 

Referring to Figures 13 and 14, the handle may then 
be dropped down as indicated by arrow 512. The end bumper 
member is then pulled outward as indicated by arrow along 
the linear P x of the path of travel. As the end bumper 
member is pulled outward, the following pins 342 move with 
respect to the cutouts 316 as indicated by arrow 516. The 
end bumper member is pulled out as indicated by arrow P 2 
until the guide pins reach an end 520 of the path defining 
cutouts. In this position, the guide pin 305 clears the 
outer bracket 30 1 and the connection 32 is completely 
detached. Referring to Figure 15, the end bumper member 
may be rotated along the rotational portion P 2 of the 
travel path about the axis Am defined by the connecting 
rod 332. In the illustrated embodiment, the connecting 
rod 3 32 and the nuts 354 that connect the connecting rod 
to the biasing member 312 are rotatable with respect to 
the biasing member to allow the end bumper member to be 
rotated . 

In the embodiment illustrated by Figures 9-15, the 
end bumper member is returned to its normal use position 
by rotating the end bumper member such that the guide pin 
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is aligned with the guide pin hole and the latching 
projections 244 are aligned with the latching recesses 246 
(Figure 14) . The end bumper member is pushed inward until 
the following pins 342 reach the corner of the path 
defining cutouts. The handle is then lifted up and 
rotated back to the inner surface of the end bumper member 
to move the following pins back to the beginning of the 
path defining cutouts and to clamp the outer bracket 30' 
against the inner bracket. Once in the normal position, 
the handle is clamped to the inner surface of the end 
bumper member. 

Although the present invention has been described 
with a degree of particularity, it is the intent that the 
invention include all the modifications and alterations 
falling within the spirit and scope of te appended claims. 
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